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METHOD FOR PRODUCING 
1 - METHYLPYRROLIDIN - 3 - OL ( II ) 

?? , 
CROSS - REFERENCE TO RELATED 

APPLICATIONS 5 

15 

This patent application is the U.S. national phase of 
International Patent Application No. PCT / JP2017 / 004661 , 
filed Feb. 9 , 2017 , which claims the benefit of Japanese formaldehyde and hydrogen in the presence of a metal Patent Application No. 2016-023518 , filed on Feb. 10 , 2016 , 10 
which are incorporated by reference in their entireties catalyst , in a solvent , wherein the amount of the formalde 
herein . hyde to be used is exceeding 1 mol and not exceeding 5 mol 

per 1 mol of the compound represented by the formula ( II ) , 
TECHNICAL FIELD to obtain a mixture containing the formaldehyde and the 

compound represented by the formula ( I ) , and 
The present invention relates to production of 1 - meth- Step B : a step of mixing the obtained mixture containing the 

ylpyrrolidin - 3 - ol . formaldehyde and the compound represented by the formula 
( I ) with hydrogen and a secondary amine selected from the 

BACKGROUND ART group consisting of diethylamine , dipropylamine , diisopro 
20 pylamine , butylethylamine , pyrrolidine , piperidine and mor 

1 - Methylpyrrolidin - 3 - ol is useful as an intermediate for pholine , in the presence of a metal catalyst , in a solvent , and 
producing a medicament ( e.g. , Patent Document 1 ) . Patent then removing the metal catalyst , followed by obtaining the 
Document 1 describes in Example 1 that ( S ) -3 - hydroxypyr compound represented by the formula ( I ) by distillation . rolidine and 37 % aqueous formaldehyde solution were [ 2 ] The method of the above - mentioned [ 1 ] , wherein the reacted in the presence of 10 % palladium on carbon and 25 amount of the secondary amine to be used is ( X - 1 ) to hydrogen , in water , and the palladium on carbon was 
removed by filtration , and the filtrate was distilled to obtain ( 10X - 10 ) mol when the amount of the formaldehyde to be 

used is X mol per 1 mol of the compound represented by the ( S ) -1 - methyl - 3 - hydroxypyrrolidine in 31 % yield . formula ( II ) . 
DOCUMENT LIST [ 3 ] The method of the above - mentioned [ 1 ] , wherein the 

amount of the formaldehyde to be used is 1.05 to 2.0 mol per 
Patent Document 1 mol of the compound represented by the formula ( II ) . 

[ 4 ] The method of the above - mentioned [ 1 ] , wherein the 
Patent Document 1 : WO 03/091209 metal catalyst is palladium on carbon or platinum on carbon . 

30 

35 
SUMMARY OF THE INVENTION Effect of the Invention 

40 

45 

50 

Problem to be Solved by the Invention According to the present invention , 1 - methylpyrrolidin 
3 - ol can be produced on an industrial scale . 

The aim of the present invention is to provide a produc 
tion method of 1 - methylpyrrolidin - 3 - ol on an industrial DESCRIPTION OF EMBODIMENTS 
scale . 

Step A and Step B are explained in detail in the following . 
Means of Solving the Problem In Step A , compound ( II ) , formaldehyde and hydrogen are 

reacted in the presence of a metal catalyst , in a solvent , The present inventors have conducted intensive studies in wherein the amount of the formaldehyde to be used is an attempt to solve the above - mentioned problem , and exceeding 1 mol and not exceeding 5 mol per 1 mol of resulted in the completion of the present invention . 
Accordingly , the present invention provides the follow compound ( II ) , to obtain mixture containing the formal 

dehyde and compound ( I ) . ing Compound ( II ) is pyrrolidin - 3 - ol , and it can be ( 3R ) [ 1 ] A method of producing a compound represented by the pyrrolidin - 3 - ol , ( 3S ) -pyrrolidin - 3 - ol , or mixtures thereof . formula ( I ) ( hereinafter sometimes to be referred to as Compound ( I ) is 1 - methylpyrrolidin - 3 - ol , and it can be compound ( 1 ) ) : ( 3R ) -1 - methylpyrrolidin - 3 - ol , ( 3S ) -1 - methylpyrrolidin - 3 
ol , or mixtures thereof . 

Formaldehyde is used as paraformaldehyde or a 10 % 
?? , , 50 % aqueous formaldehyde solution . The amount of the 

formaldehyde to be used is , on formaldehyde conversion , 
exceeding 1 mol and not exceeding 5 mol , preferably 1.05 
to 2.0 mol , per 1 mol of compound ( II ) , in terms of yield and 

60 economics . 
Examples of the solvent include hydrophilic solvents , CH3 specifically C -4 alcohols such as methanol , ethanol , 1 - pro 

panol , 2 - propanol , tert - butanol and the like ; water , and 
which comprises mixed solvents thereof . Among them , methanol , water , and 
Step A : a step of reacting a compound represented by the 65 mixed solvents thereof are used preferably , in terms of 
formula ( II ) ( hereinafter sometimes to be referred to as reactivity and yield . The amount of the solvent to be used is , 
compound ( II ) ) : in terms of yield and economics , generally 0.5 to 20 parts by 

55 
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weight , preferably 3 to 7 parts by weight from industrial The reaction is carried out under hydrogen atmosphere , 
aspect , per 1 parts by weight of compound ( II ) . and the hydrogen pressure is generally normal pressure ( 0.1 

Examples of the metal catalyst include catalysts contain- MPa ) -1 MPa . 
ing a platinum group metal ( palladium , platinum , ruthenium , While the reaction temperature varies depending on the 
rhodium , iridium and osmium ) , preferably specifically pal- 5 kind of the solvent , it is within the range of preferably 10 ° 
ladium catalysts such as palladium on carbon , palladium on C. - 100 ° C. , more preferably 10 to 50 ° C. The reaction time 
alumina , palladium hydroxide , palladium on calcium car- is about 1 to 80 hr . 
bonate , palladium on barium sulfate , palladium black etc .; The completion of the reaction can be confirmed by 

platinum catalysts such as platinum on carbon , platinum disappearance of the raw material , using thin layer chroma 
on alumina , platinum oxide , platinum black etc .; and the tography , gas chromatography and the like . 
like . Among them , preferred are platinum on carbon and The metal catalyst is removed from the obtained reaction 
palladium on carbon , particularly preferred is platinum on mixture , and the compound ( I ) is obtained by distillation . 
carbon , in terms of reactivity and yield . The removal of the metal catalyst is carried out , for 

The amount of the metal catalyst to be used is , on example , by filtering the reaction mixture directly or after 
conversion of the metal contained in the catalyst , preferably dilution with a solvent . Where necessary , the metal catalyst 

after filtration may be washed with the same solvent as that 0.0005 to 0.01 parts by weight , per 1 parts by weight of used in Step B. The solvent to be used in washing is compound ( II ) , in terms of yield and economics . 
The reaction is carried out under hydrogen atmosphere , generally 0.5 to 2 parts by weight , per 1 parts by weight of 

compound ( II ) . and the hydrogen pressure is generally normal pressure ( 0.1 20 Then , the obtained filtrate is distilled to obtain compound MPa ) -1 MPa . ( I ) . Alternatively , the obtained filtrate may be distilled after The reaction is carried out by mixing compound ( II ) , concentration , or after repeating concentration using a sol formaldehyde , a metal catalyst and a solvent , under hydro vent ( for example toluene ) azeotroped with the solvent used gen atmosphere . in Step B. While the reaction temperature varies depending on the 25 
kind of the solvent , it is within the range of preferably 10 ° EXAMPLES 
C. - 100 ° C. , more preferably 10 to 50 ° C. The reaction time 
is about 2 to 30 hr . The present invention is more concretely explained by 

The completion of the reaction can be confirmed by referring to the following Examples . 
disappearance of the raw material , using thin layer chroma- 30 The content of compound ( I ) was measured by a method tography , gas chromatography and the like . using gas chromatography ( GC ) . 

After the completion of the reaction , the post - treatments GC condition : column : Rtx - 35 Amine ( 30 mx0.25 mm , 0.5 
such as removal of the metal catalyst from the reaction um ) , 
mixture , evaporation of the solvent , and the like may be Inj.temperature 200 ° C. , column temperature 50 ° C. ( 0 
performed . Since the metal catalyst , hydrogen and solvent 35 min ) - > 2.5 ° C./min—125° C. ( 0 min ) :. 5 ° C./min->200° C. 
are also used in Step B , Step B preferably follows the ( 10 min ) , 
completion of the reaction . Det.temperature 210 ° C. ( FID ) . 

In Step B , the mixture containing the formaldehyde and 
compound ( I ) is mixed with hydrogen and a secondary Example 1 
amine selected from the group consisting of diethylamine , 40 
dipropylamine , diisopropylamine , butylethylamine , pyrroli- ( 3R ) -Pyrrolidin - 3 - ol ( 60.0 g ) , 91 % paraformaldehyde 
dine , piperidine and morpholine , in the presence of a metal ( 23.8 g , 1.05 equivalent on formaldehyde conversion rela 
catalyst , in a solvent , and then the metal catalyst is removed , tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.0 g ) and 5 % 
and then the compound ( I ) is obtained by distillation . platinum on carbon ( 3.0 g , hydrous , solid content : 1.0 g , 

The secondary amine may be used alone or in combina- 45 platinum amount 0.05 g ) were mixed , and the mixture was 
tion of two or more kinds thereof . The secondary amine is reacted under condition of hydrogen pressure 0.4 to 0.5 
preferably diethylamine , in terms of purity and yield of the MPa , at 20 ° C. for 4 hr . The disappearance of ( 3R ) 
product . pyrrolidin - 3 - ol was confirmed by gas chromatography . To 

The amount of the secondary amine to be used is within the reaction solution was added diethylamine ( 5.0 g ) , and the 
the range of preferably ( X - 1 ) to ( 10X - 10 ) mol , more pref- 50 mixture was reacted under condition of hydrogen pressure 
erably ( X - 1 ) to ( 5X - 5 ) mol , still more preferably ( X - 1 ) to 0.4 to 0.5 MPa , at 20 ° C. for 2.5 hr . After the completion of 
( 3X - 3 ) mol , in terms of yield and economics , when the the reaction , the platinum on carbon was removed by 
amount of the formaldehyde to be used is X mol per 1 mol filtration , and washed with methanol ( 60.00 g ) , and the 
of compound ( II ) . obtained filtrate and washing were concentrated . To this 

Examples of the metal catalyst include those exemplified 55 concentrate was added toluene ( 60.00 g ) , and the mixture 
in Step A. The amount of the metal catalyst to be used is , on was concentrated . To a part ( 66.3 g ) of the obtained con 
conversion of the metal contained in the catalyst , preferably centrate was added again toluene ( 60.00 g ) , and the mixture 
0.0005 to 0.01 parts by weight , per 1 parts by weight of was concentrated to give an oil . This oil was distilled to give 
compound ( II ) , in terms of yield and economics . a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was 
When Step B follows the completion of Step A , additional 60 93 % , and the purity thereof was 99.5 % . 

metal catalyst does not need to be used . 
Examples of the solvent include those exemplified in Step Example 2 

A. The amount thereof to be used is , in terms of yield and 
economics , generally 0.5 to 20 parts by weight , preferably 3 ( 3R ) -Pyrrolidin - 3 - ol ( 60.1 g ) , 93 % paraformaldehyde 
to 7 parts by weight from industrial aspect , per 1 parts by 65 ( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 
weight of compound ( II ) . When Step B follows the comple- tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.1 g ) and 5 % 
tion of Step A , additional solvent does not need to be used . platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , 
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platinum amount 0.07 g ) were mixed , and the mixture was tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.8 g ) and 5 % 
reacted under condition of hydrogen pressure 0.4 to 0.5 platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , 
MPa , at 20 ° C. for 6.1 hr . The disappearance of ( 3R )- platinum amount 0.07 g ) were mixed , and the mixture was 
pyrrolidin - 3 - ol was confirmed by gas chromatography . To reacted under condition of hydrogen pressure 0.4 to 0.5 
the reaction solution was added diethylamine ( 2.5 g ) , and the 5 MPa , at 20 ° C. for 6.6 hr . The disappearance of ( 3R ) 
mixture was reacted under condition of hydrogen pressure pyrrolidin - 3 - ol was confirmed by gas chromatography . To 

the reaction solution was added dipropylamine ( 7.0 g ) , and 0.4 to 0.5 MPa , at 20 ° C. for 3.5 hr . After the completion of the mixture was reacted under condition of hydrogen pres the reaction , the platinum on carbon was removed by sure 0.4 to 0.5 MPa , at 20 ° C. for 3.6 hr . After the completion filtration , and washed with methanol ( 60.01 g ) , and the of the reaction , the platinum on carbon was removed by obtained filtrate and washing were concentrated . To this 10 filtration , and washed with methanol ( 60.07 g ) , and the 
concentrate was added toluene ( 60.08 g ) , and the mixture obtained filtrate and washing were concentrated . To this 
was concentrated . To a part ( 68.7 g ) of the obtained con- concentrate was added toluene ( 60.21 g ) , and the mixture 
centrate was added again toluene ( 59.99 g ) , and the mixture was concentrated . To a part ( 69.5 g ) of the obtained con 
was concentrated to give an oil . This oil was distilled to give centrate was added again toluene ( 60.25 g ) , and the mixture 
a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was was concentrated to give an oil . This oil was distilled to give 
86 % , and the purity thereof was 97.7 % . a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was 

87 % , and the purity thereof was 96.5 % . 
Example 3 

Example 6 
( 3R ) -Pyrrolidin - 3 - ol ( 60.1 g ) , 93 % paraformaldehyde 20 

( 23.4 g , 1.05 equivalent on formaldehyde conversion rela ( 3R ) -Pyrrolidin - 3 - ol ( 60.0 g ) , 93 % paraformaldehyde 
tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 299.9 g ) and 5 % ( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 
platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.3 g ) and 5 % 
platinum amount 0.07 g ) were mixed , and the mixture was platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , 
reacted under condition of hydrogen pressure 0.4 to 0.5 25 platinum amount 0.07 g ) were mixed , and the mixture was reacted under condition of hydrogen pressure 0.4 to 0.5 MPa , at 20 ° C. for 5.7 hr . The disappearance of ( 3R ) MPa , at 20 ° C. for 6.1 hr . The disappearance of ( 3R ) pyrrolidin - 3 - ol was confirmed by gas chromatography . To pyrrolidin - 3 - ol was confirmed by gas chromatography . To the reaction solution was added diethylamine ( 7.6 g ) , and the the reaction solution was added diisopropylamine ( 7.0 g ) , mixture was reacted under condition of hydrogen pressure and the mixture was reacted under condition of hydrogen 0.4 to 0.5 MPa , at 20 ° C. for 3.4 hr . After the completion of 30 pressure 0.4 to 0.5 MPa , at 20 ° C. for 3.6 hr . After the 
the reaction , the platinum on carbon was removed by completion of the reaction , the platinum on carbon was 
filtration , and washed with methanol ( 60.28 g ) , and the removed by filtration , and washed with methanol ( 60.18 g ) , 
obtained filtrate and washing were concentrated . To this and the obtained filtrate and washing were concentrated . To 
concentrate was added toluene ( 60.07 g ) , and the mixture this concentrate was added toluene ( 60.15 g ) , and the 
was concentrated . To a part ( 68.9 g ) of the obtained con- 35 mixture was concentrated . To a part ( 69.6 g ) of the obtained 
centrate was added again toluene ( 60.06 g ) , and the mixture concentrate was added again toluene ( 60.42 g ) , and the 
was concentrated to give an oil . This oil was distilled to give mixture was concentrated to give an oil . This oil was 
a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was distilled to give a fraction . The yield of ( 3R ) -1 - methylpyr 
86 % , and the purity thereof was 96.5 % . rolidin - 3 - ol was 87 % , and the purity thereof was 98.2 % . 

40 

Example 4 Example 7 

( 3R ) -Pyrrolidin - 3 - ol ( 60.1 g ) , 93 % paraformaldehyde ( 3R ) -Pyrrolidin - 3 - ol ( 60.1 g ) , 93 % paraformaldehyde 
( 111.5 g , 5.00 equivalent on formaldehyde conversion rela- ( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 
tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.0 g ) and 5 % 45 tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.2 g ) and 5 % 
platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , 
platinum amount 0.07 g ) were mixed , and the mixture was platinum amount 0.07 g ) were mixed , and the mixture was 
reacted under condition of hydrogen pressure 0.4 to 0.5 reacted under condition of hydrogen pressure 0.4 to 0.5 
MPa , at 20 ° C. for 23.8 hr . The disappearance of ( 3R )- MPa , at 20 ° C. for 7.1 hr . The disappearance of ( 3R ) 
pyrrolidin - 3 - ol was confirmed by gas chromatography . To 50 pyrrolidin - 3 - ol was confirmed by gas chromatography . To 
the reaction solution was added diethylamine ( 201.5 g ) , and the reaction solution was added butylethylamine ( 7.0 g ) , and 
the mixture was reacted under condition of hydrogen pres- the mixture was reacted under condition of hydrogen pres 
sure 0.4 to 0.5 MPa , at 20 ° C. for 73.2 hr . After the sure 0.4 to 0.5 MPa , at 20 ° C. for 4.0 hr . After the completion 
completion of the reaction , the platinum on carbon was of the reaction , the platinum on carbon was removed by 
removed by filtration , and washed with methanol ( 60.07 g ) , 55 filtration , and washed with methanol ( 60.09 g ) , and the 
and the obtained filtrate and washing were concentrated . To obtained filtrate and washing were concentrated . To this 
this concentrate was added toluene ( 60.14 g ) , and the concentrate was added toluene ( 60.24 g ) , and the mixture 
mixture was concentrated . To a part ( 70.3 g ) of the obtained was concentrated . To a part ( 67.8 g ) of the obtained con 
concentrate was added again toluene ( 60.28 g ) , and the centrate was added again toluene ( 60.26 g ) , and the mixture 
mixture was concentrated to give an oil . This oil was 60 was concentrated to give an oil . This oil was distilled to give 
distilled to give a fraction . The yield of ( 3R ) -1 - methylpyr- a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was 
rolidin - 3 - ol was 86 % , and the purity thereof was 99.0 % . 88 % , and the purity thereof was 98.7 % . 

Example 5 Example 8 
65 

( 3R ) -Pyrrolidin - 3 - ol ( 60.2 g ) , 93 % para formaldehyde 
( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 

( 3R ) -Pyrrolidin - 3 - ol ( 60.0 g ) , 93 % paraformaldehyde 
( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 
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tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.4 g ) and 5 % was concentrated . To a part ( 72.5 g ) of the obtained con 
platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , centrate was added again toluene ( 60.05 g ) , and the mixture 
platinum amount 0.07 g ) were mixed , and the mixture was was concentrated to give an oil . This oil was distilled to give 
reacted under condition of hydrogen pressure 0.4 to 0.5 a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was 
MPa , at 20 ° C. for 7.5 hr . The disappearance of ( 3R ) - 5 89 % , and the purity thereof was 96.8 % . 
pyrrolidin - 3 - ol was confirmed by gas chromatography . To INDUSTRIAL APPLICABILITY 
the reaction solution was added pyrrolidine ( 4.9 g ) , and the 
mixture was reacted under condition of hydrogen pressure According to the present invention , l - methylpyrrolidin - 3 
0.4 to 0.5 MPa , at 20 ° C. for 3.5 hr . After the completion of ol can be produced on an industrial scale . 

The invention claimed is : the reaction , the platinum on carbon was removed by 1. A method of producing a compound represented by the filtration , and washed with methanol ( 60.02 g ) , and the formula ( I ) : obtained filtrate and washing were concentrated . To this 
concentrate was added toluene ( 60.36 g ) , and the mixture 
was concentrated . To a part ( 69.4 g ) of the obtained con 
centrate was added again toluene ( 60.30 g ) , and the mixture OH , 

was concentrated to give an oil . This oil was distilled to give 
a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was 
88 % , and the purity thereof was 98.9 % . 

10 

15 ( 1 ) 

N 
20 

Example 9 CH3 

which comprises 
Step A : a step of reacting a compound represented by the 

formula ( II ) : 25 

( II ) 
?? , , 

30 

( 3R ) -Pyrrolidin - 3 - ol ( 60.0 g ) , 93 % para formaldehyde 
( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 
tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.1 g ) and 5 % 
platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , 
platinum amount 0.07 g ) were mixed , and the mixture was 
reacted under condition of hydrogen pressure 0.4 to 0.5 
MPa , at 20 ° C. for 7.5 hr . The disappearance of ( 3R ) 
pyrrolidin - 3 - ol was confirmed by gas chromatography . To 
the reaction solution was added piperidine ( 5.9 g ) , and the 
mixture was reacted under condition of hydrogen pressure 
0.4 to 0.5 MPa , at 20 ° C. for 3.8 hr . After the completion of 
the reaction , the platinum on carbon was removed by 
filtration , and washed with methanol ( 60.11 g ) , and the 
obtained filtrate and washing were concentrated . To this 
concentrate was added toluene ( 60.06 g ) , and the mixture 
was concentrated . To a part ( 68.7 g ) of the obtained con 
centrate was added again toluene ( 60.12 g ) , and the mixture 
was concentrated to give an oil . This oil was distilled to give 40 
a fraction . The yield of ( 3R ) -1 - methylpyrrolidin - 3 - ol was 
88 % , and the purity thereof was 97.7 % . 

35 

Example 10 
45 

formaldehyde and hydrogen in the presence of a metal 
catalyst , in a solvent , wherein the amount of the form 
aldehyde to be used is exceeding 1 mol and not 
exceeding 5 mol per 1 mol of the compound repre 
sented by the formula ( II ) , to obtain a mixture contain 
ing the formaldehyde and the compound represented by 
the formula ( I ) , and 

Step B : a step of mixing the obtained mixture containing 
the formaldehyde and the compound represented by the 
formula ( l ) with hydrogen and a secondary amine 
selected from the group consisting of diethylamine , 
dipropylamine , diisopropylamine , butylethylamine , 
pyrrolidine , piperidine and morpholine , in the presence 
of a metal catalyst , in a solvent , and then removing the 
metal catalyst , followed by obtaining the compound 
represented by the formula ( 1 ) by distillation . 

2. The method according to claim 1 , wherein the amount 
of the secondary amine to be used is ( X - 1 ) to ( 10X - 10 ) mol 
when the amount of the formaldehyde to be used is mol 
per 1 mol of the compound represented by the formula ( II ) . 

3. The method according to claim 1 , wherein the amount 
of the formaldehyde to be used is 1.05 to 2.0 mol per 1 mol of the compound represented by the formula ( II ) . 

4. The method according to claim 1 , wherein the metal 
catalyst is palladium on carbon or platinum on carbon . 

( 3R ) -Pyrrolidin - 3 - ol ( 60.0 g ) , 93 % paraformaldehyde 
( 23.4 g , 1.05 equivalent on formaldehyde conversion rela 
tive to ( 3R ) -pyrrolidin - 3 - ol ) , methanol ( 300.2 g ) and 5 % 
platinum on carbon ( 3.7 g , hydrous , solid content : 1.5 g , 
platinum amount 0.07 g ) were mixed , and the mixture was 
reacted under condition of hydrogen pressure 0.4 to 0.5 
MPa , at 20 ° C. for 6.3 hr . The disappearance of ( 3R ) 
pyrrolidin - 3 - ol was confirmed by gas chromatography . To 
the reaction solution was added morpholine ( 6.0 g ) , and the 
mixture was reacted under condition of hydrogen pressure 
0.4 to 0.5 MPa , at 20 ° C. for 4.8 hr . After the completion of 
the reaction , the platinum on carbon was removed by 
filtration , and washed with methanol ( 60.09 g ) , and the 
obtained filtrate and washing were concentrated . To this 
concentrate was added toluene ( 60.25 g ) , and the mixture 

50 
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